Studies of possible variables influencing development of posttraumatic stress (PTSD) are of great importance in the effort to enhance preventive and interventional methods in the aim to prevail this devastating condition. Despite the vast research in adults, little is still known of adolescents. Although research is scarce, attachment style has been identified to be an influencing factor in adults, and still research in adolescent is almost non-existent. To our knowledge, no prior study has been conducted, looking at the relationship between attachment style, exposure to a broad range of potentially traumatic events, and subsequent PTSD symptoms in a cross cultural perspective. This is the aim of the present study. Procedure: Data was collected from questionnaire surveys of 1283 adolescents (mean age 14.1 years). Measures: PTSD was measured with The Harvard Trauma QuestionnairePart IV (HTQ); and attachment style was studied using the Revised Adult Attachment Scale (RAAS). Potentially traumatic events were examined using a broad event list of 19 events. Results: Contrary to what was expected, significant cross cultural differences were found in the distribution of securely, preoccupied, and dismissive attached. Around half of the Faroese population was securely attached, contrary to the Danish and Icelandic population, where the majority was dismissive attached. Cross cultural differences were also found in the distribution of attachment style among those adolescents with PTSD. The majority of the Danish adolescent population with PTSD was dismissive attached; the majority of the Faroese adolescent population with PTSD was securely attached, and in the Icelandic adolescents with PTSD were distributed somewhat even between the four attachment styles. Finally, cross cultural differences were identified in which potentially traumatic events had a significant contribution to the variation in PTSD. The results are discussed and clinical recommendations are presented.
INTRODUCTION
Since posttraumatic stress disorder (PTSD) was included in the Diagnostic and Statistical Manual-III (DSM) in 1980 [1] , the number of studies focusing on adolescents and PTSD has increased. The high number of studies indicates that this population, like adults, is in risk of developing posttraumatic stress symptoms after exposure to traumatic events [2] . This research; however, is mostly based on specific trauma populations [3] [4] [5] [6] [7] , as for instance clinical or convenient samples [8] [9] [10] , and studies of broad trauma populations are still sparse.
Existing research shows that not all develop PTSD following exposure to potentially traumatic events. Therefore, studies contributing to a better understanding of the development of PTSD are of great importance. Studies of influencing variables can elucidate underlying causality, and thereby improve prevention and intervention. Some variables which have been identified to predict elevated risk in later psychopathology in children and adolescents are low socioeconomic status and parental psychopathology. And in the attempt to explain this correlation, studies have aimed to identify possible mediating factors. Attachment style is one possible mediating factor that has been found to explain psychopathology in general [11] ; and attachment style has been identified to have an impact on the development of PTSD following exposure to a potentially traumatic event [12, 13] . The coping processes after a trauma seem to be disrupted in individuals characterized by anxious or avoidant attachment, and the risk of developing PTSD and other psychological problems therefore are increased [14] .
Attachment theory is the joint work of John Bowl and Mary Ainsworth, and was originally developed to describe attachment patterns between caregiver and child. Attachment theory focuses on emotional development seen in a life-time perspective. The theory suggests that children, through interactions with a caregiver, develop internal working models of themselves and of others [15] [16] [17] . Adult attachment theory has been further developed by others; Bartholomew and Horowitz [18] have developed a two-dimensional four category model of adult attachment, describing the connection between attachment and models of self and others resulting in four patterns of attachment (secure, preoccupied, dismissive, and fearful; cf. also Stein, Jacobs, Ferguson, et al. [19] ). Although limited, studies of child-mother attachment have shown that the majority of children could be characterized by a secure attachment pattern [20] . Literature on attachment in adolescents is however sparse, and to our knowledge, no research exists that studies the distribution of the four attachment styles in adolescent populations [21] . However, some studies focusing on specific events, such as terror attacks and community violence, have indicated an association between adolescent attachment style, trauma, and PTSD symptoms [22, 23] . One of the studies is based on a group of incarcerated adolescent females showing, that their cognitions of secure attachment were significantly negative associated with rates of direct exposure to community violence [23] . These findings are supported by other studies, showing that having a secure attachment is associated with less reporting of traumatic life events [24, 25] .
National epidemiological studies of adolescent attachment in relation to trauma and PTSD symptoms, which focus on a broad range of events, are almost non-existent. Elklit [26] examined the relationship between childhood trauma exposure, psychosocial factors, and mental health in a Danish national representative sample of 390 eighth-grade students (M = 14.5 years). In this study, the anxious attachment subscale was associated with increased mental health problems, whereas the dependent and close attachment subscales together with self-worth were associated with decreased mental distress [26] .
Likewise, O'Connor and Elklit [27] focused on a broad range of events in their study of PTSD and attachment in a sample consisting of young adults in vocational training (M = 29.2 years). These results indicated that a fearful attachment style was associated with a higher degree of posttraumatic symptoms, whereas having a secure attachment style was associated with a lower degree of traumatization and trauma related symptoms. Studies of attachment styles and PTSD based on older subjects have shown that having an attachment style characterized by a negative picture of the self is a possible risk factor for PTSD [23, [27] [28] [29] . That is the preoccupied and the fearful attachment style as defined by Bartholomew and Horowitz [18] ; whereas having an attachment style characterized by a positive perception of the self may function as a buffer [30] ; that is the secure and the dismissive attachment style [18] .
Overall, findings from studies of attachment style and PTSD generally indicate that having a secure attachment style is associated with decreased levels of PTSD symptoms, whereas insecure attachment styles are associated with enhanced levels of PTSD symptoms after exposure to traumatic events. To the best of the authors' knowledge, the present research is the first study of the relationship between attachment style, exposure to a broad range of potentially traumatic events, and subsequent PTSD symptoms in a cross cultural perspective.
The first aim of the present study was to explore the distribution of the attachment patterns in the three Nordic countries. The second aim was to examine the distribution in attachment style among those adolescents suffering from PTSD. The final aim was to examine the contribution of gender, attachment style, and 19 potentially traumatic events and negative life events to the variance in PTSD.
METHOD

Subjects
The data was collected from questionnaire surveys of adolescents from two national representative probability samples from Denmark (n = 390, mean age 14.5 years), Iceland (n = 206, mean age 14.5 years), and from a total population sample from the Faroe Islands (n = 687, mean age 14.2 years). The total sample was 1283 adolescents with a mean age of 14.1 years (SD = 1.57). 48% (n = 615) of the total sample were males and 51% (n = 648) were females. Twenty adolescents (1.6%) did not report their gender.
Procedure
The questionnaires were distributed in primary public schools in the three Nordic countries. The headmaster of the schools received a letter, where they were invited to participate. In the Faroe Islands all schools teaching eighth grade students received a letter. All schools but one accepted to participate; however only one eighth grade student was in the school not participating [10] . In Denmark [26] and Iceland [8] the schools were collected from a list of all schools in the country. The samples were geographically stratified with sample allocation proportionate to the population distribution. The schools
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invited were chosen by permutation. Primary public schools are practically obligatory in the three countries; therefore students in those schools constitute a good representation of the adolescent population.
Measures
The questionnaire included a list of 19 potentially traumatic events and negative life events. The students were asked to indicate for each event, whether they had been exposed to it. The events were selected from relevant literature and clinical experience, and were as follows: traffic accident, other serious accidents, physical assault, rape, witnessed other people injured or killed, came close to being injured or killed, threatened to be beaten, neardrowning, robbery/theft, pregnancy/abortion, serious illness, death of someone close, divorce of parents, sexual abuse, severe childhood neglect, humiliation or persecution by others (bullying), and absence of a parent.
The Harvard Trauma Questionnaire-Part IV (HTQ) [31] consists of 31 items and is used to estimate the occurrence of PTSD at the time of the event chosen as the most distressing event by the adolescent. The items were scored on a 4-point Likert scale (1 = not at all present; 4 = present extremely often). The HTQ-Part IV permits an assessment of whether or not a person suffers from PTSD. The HTQ-Part IV measures the intensity of the three core symptom groups of PTSD: Intrusion, Avoidance, and Arousal. Only symptoms scored "quite a bit" or "extremely" counted for a PTSD diagnosis. The subscales were scored separately. The original Mollica et al. article [31] found good reliability and validity for the scale. The internal reliability of the scale in the present populations was high, as the Cronbach's α was 0.96 for the PTSD scale.
The revised Adult Attachment Scale (RAAS) [32, 33 ] is an 18-item self-report scale based on attachment theories [16, 18] . The items are scored on a 5-point Likert scale (1 = not at all characteristic; 5 = very characteristic of me). The closeness and dependency subscales are combined, and two subscales are used in establishing four attachment patterns. The close-dependency subscale consists of 12 items. The internal reliability in the sample was low as the Cronbach's α was 0.42. Despite the limited reliability, it was decided to continue to use this subscale for constructing attachment patterns. The Anxiety subscale consists of six items, and showed an acceptable internal reliability (Cronbach's α = 0.75). The four attachment patterns are: secure attachment (closedependency score above 36, and an anxiety score under 18), preoccupied attachment (close-dependency scores above 36 and an anxiety score above 18, dismissive attachment (close-dependency score under 36, and an anxiety score under 18, and finally the fearful attachment (close-dependency score under 36, and an anxiety score above 18).
Statistical Analyses
Pearson correlation analyses were conducted of the four attachment styles separately for each country. In order to examine each variables contribution to the variation in PTSD linear regression analyses were conducted using the HTQ total score as dependent variable. Gender, the four attachment styles, and the 19 potentially traumatic events were imputed as independent variables. Only the events that came out significant after controlling for each variable are reported. The analyses were conducted in SPSS 19.0.
RESULTS
The cross cultural difference in the distribution of the attachment styles is presented in Table 1 . The Pearson Chi-Square was significant for three of the attachment styles: the secure attachment style (χ 2 = 174.32, p < 0.0005); the preoccupied attachment style (χ 2 = 11.28, p < 0.005), and the dismissive attachment style (χ 2 = 256.31, p < 0.0005), but not the fearful attachment style.
Only those adolescents who had filled out all the questions the PTSD-measure (HTQ) and the attachment stylemeasure (RAAS) were included in further analyses (reported in second column in Table 2 ). The distribution of attachment styles among those adolescents with PTSD was analysed using Pearson Chi Square analysis. The results are presented in Table 2 . In the Danish sample, the majority of the adolescents with PTSD were characterized by a preoccupied attachment style. In the Table 1 . The distribution of the four attachment styles in the three countries. The remaining % could not be categorized by one distinct attachment style, and were therefore excluded from the analyses. Icelandic sample, the adolescents with PTSD were somewhat even distributed across the various attachment styles. In the Faroese sample, the majority of the adolescents with PTSD were characterized by a secure attachment style ( Table 2) . Each variable's contribution to the variation in PTSD after controlling for the others variables was examined conducting linear regression analyses for each country. The HTQ total score was used as dependent variable and the results are presented in Tables 3(a)-(c). Also here cross cultural variance was found.
Female gender did not come out significant in the Icelandic sample, but in the other two samples. Having a preoccupied attachment style came out significant as a risk factors for PTSD in the Danish sample, but not the other samples. Dismissive attachment had a buffering effect in the Danish sample, but was none significant in the two other samples, and finally fearful attachment was a significant risk factor in the Faroese sample, but not the other two samples. Moreover exposure to humiliation or bullying was the only event that came out significant in all three samples, the other events varied across the countries (Tables 3(a)-(c) ).
DISCUSSION
The first aim of the present study was to explore the distribution of the attachment styles in the three Nordic countries. Based on previous research in attachment styles in children, we expected to find a majority of securely attached in all three countries. Contrary our expectations we found significant cross cultural differences in the distribution of securely attached, preoccupied, and dismissive attached. As expected the majority of the Faroese adolescent sample was securely attached, contrary the majority in the Danish and Icelandic samples was dismissive attached ( Table 1) . Further there were significantly more Faroese adolescents characterized by a preoccupied attachment style, compared to the other two countries.
To our knowledge epidemiological studies on attachment style among adolescents are non-existent, which hinders a direct comparison. However a study based on a convenience US sample of older high school students (M = 16.6 years) has shown that 59% of the participants were securely attached and only eight per cent were characterized by a preoccupied attachment style [29] . Another study of young adults (M = 19.6 years) found 14% to be characterized by a preoccupied attachment style and 18% by a dismissive attachment style. In this study almost twice as many (21%), as in the present study (10% -12%), were fearfully attached [18] .
Besides the differences in the samples used in the mentioned studies, a possible explanation of the high occurrence of dismissive attached in the Danish and the Icelandic samples may be that the present study is based on younger adolescent samples, and though it is theorized that attachment style is a stable factor through life [34] , adolescents might be characterized by more unstable attachment styles [17] . Adolescence is a period characterized by hormonal, physical, and social changes. The adolescents search for a new identity in order to match the changes, and are characterized by increased detachment from the parents [35] , and feelings of distress and insecurity may be prominent [36] . The major cross cultural difference in the occurrence of dismissive attached is interesting and could be explained by the variations in the cultures [37] . The Faroese society is still more collectivistic oriented compared to the Danish and Icelandic societies, which could explain, that Faroese adolescents initiate the detachment process from their parents at an older age, compared to adolescents in more individualistic oriented cultures. To examine this, future research ought to replicate the present study in the same countries but in older adolescents or young adults.
The second aim of the study was to examine the distribution in attachment style among those adolescents suffering from PTSD. It was expected that adolescents suffering from PTSD either were characterized by a preoccupied or a fearful attachment style.
In the Danish and the Icelandic sample we partly found what was expected, as the fewest of the adolescents with PTSD were characterized by a secure attachment style. This finding is similar to a study comparing adolescents with learning disabilities and a non-clinical control group, which found that anxious attachment style, was a risk factor of PTSD [22] . In the Danish and Icelandic samples however, more than one fourth of the adolescents with PTSD had a dismissive attachment style, and only one sixth had a fearful attachment style. Contrary this, other studies have found that a preoccupied, dismissive or fearful attachment style generally is associated with higher levels of psychopathology [38] .
The results from the Faroese sample were somewhat different. The majority of the adolescents suffering from PTSD were securely attached, which is contrary other studies that have found that the securely attached are flexible in their coping and have most success in maintaining good adjustment [39] . In the Faroese sample the smallest percentage of those with PTSD was dismissive attached, one fourth was preoccupied and one fifth was fearfully attached. In comparison, a study of adults exposed to the September 11 attack showed that securely attached had fewer symptoms of PTSD compared to those with the three other attachment styles [40] . This study also examined the participants' psychological adaptation by asking their relatives and friends. Also here the securely attached were described by the best adaptation, and in concordance with the present study, those participants with preoccupied attachment style, were described as least psychologically adapted after the attack. The dismissive participants in the September 11 attack study described themselves as distressed, and were described by their relatives as less psychological adapted than the secure participants seven months after the attack. However, 18 months after the attack, this difference disappeared. The fearfully attached had high self-reported distress, but were described as above average in psychological adaptation by their relatives [40] .
The further linear regression analyses presented in Ta- bles 3(a)-(c) showed that the inserted variables (gender, attachment style, and traumatic events) could explain about 40% of the variance in PTSD in all three countries; however some interesting cross cultural differences appeared. Female gender contributed strongly to the variance in the Danish and the Faroese samples, although significantly stronger in the Faroese sample. This is in line with research in PTSD, which has found, that the higher risk of PTSD among females not could be explained by trauma type, nor measurement used [41] . This is, however, contrary to the results in the Icelandic sample, where female gender had a negative, but non-significant contribution to PTSD. The present study does not hold information to explain the unexpected results in the Icelandic sample, but it can be assumed, that the explanation could be found in a possible difference in gender roles in the Icelandic society compared to the two other societies [42] . The analysis also showed cross cultural difference in which attachment styles had a significant contribution to PTSD. Other studies have found the dismissive attachment style, characterized by a positive picture of the self and a negative picture of others, to be a protective factor against distress [18, 30] . This is in concordance to the present results based on the Danish and the Icelandic samples, but not in the Faroese sample. On the other hand and in line with other studies [26] fearful attachment was a significant risk factor in the Faroese adolescents, but not in the Danish and the Icelandic. The secure attachment style did not seem to have a significant contribution to PTSD in the adolescents from any of the three countries. These results therefore are contrary other findings of older populations. A study in undergraduate students (mean age 27 years) found that that low selfesteem was a mediator between childhood trauma and psychopathology in adulthood elevating the risk of psychopathology in adulthood [43] . Another study of trainee firefighters (M = 30 years) also underlines the importance of view of self or self-worth. Participants' pre-and post-traumatic appraisals were assessed, and a main finding was that maladaptive self-appraisals contributed to PTSD [44] .
Finally, the cross cultural difference in which of the 19 potentially traumatic events and negative life events contributed significantly to the variance in PTSD controlling for gender and attachment style is noteworthy. Contrary to prior research [5] , none of the childhood traumas (sexual abuse, physical abuse, and neglect) came out significant in the regression analyses. However humiliation and bullying had strong significant contribution in all three samples. This might be due to the construction of the questionnaire, as the adolescents can be assumed to choose the most present trauma (bullying) as the most distressing trauma, instead of the childhood trauma. One possible explanation might be that the prior exposure to childhood trauma makes the adolescent more vulnerable to exposure to bullying and more vulnerable to following PTSD [45] . Nevertheless the results underline the importance of using broad event lists when screening for trauma in clinical settings. Two potentially traumatic events: having been pregnant or having had an abortion (in the Faroese sample) and exposure to serious illness (in the Icelandic sample) was found to have a significant negative contribution to PTSD. Although other studies [46] have found those events to induce PTSD, one can also assume that adolescents after exposure to those potentially traumatic events receive great social support and thereby manage to cope with the event in an adaptive way.
Though the retrospective construction of the present study does not allow us to draw any conclusions on causality, and possible mediating factors might explain the findings, Sroufe [47] , however, has emphasizes that attachment is placed in the initiation of the developmental processes, through which these potential mediating variables develop. Sroufe [47] found attachment style to be a central variable in a 30-year longitudinal study. He found a lower prevalence of psychopathology among the securely attached in late adolescence and that attachment style significantly associated with many critical developmental functions.The majority of studies on adolescents and trauma have focused on specific, discrete traumatic events. However, studies based on a single type of trauma might fail to see a more comprehensive picture of multiple distressing events, and the impact on the development in adolescence [48] . Additionally, this might lead to ineffective clinical interventions for this age group. Thus, as part of the assessment and planning of interventions, mental health professionals are recommended to integrate a standard procedure to obtain information about stressful events from adolescents. Furthermore, the present study suggests that after exposure to trauma, therapists/ mental health professionals should assess and take into consideration other personal factors such as attachment style [26, 29, 49] . The present results suggest that more research ought to be done in attachment style and PTSD using prospective design.
LIMITATIONS
The study has a number of limitations. It is based on students' self-reports, which could have produced a response bias, for instance, regarding the students' ability to be factual, their honesty, and their willingness to remember painful events. However, it is likely that the use of the event list was advantageous compared to an interview, because it promotes recognition rather than recall, which is less distressful in the report of emotionally stressful events [50] . Furthermore, the fact that the subjects were adolescents might have produced less of a memory bias, as some events were more recent, compared to similar studies of adult subjects. Moreover, the anonymity of the classroom could have made reporting easier for some subjects, compared to e.g. an interview study. The construction of the questionnaire placed the list of events almost at the end to reduce a biased attitude toward the trauma issue, despite the purpose being mentioned in the introduction. The event questionnaire seems to function well across Western cultures, although it has not been thoroughly validated [26] . Due to the design of the study, there was no way of reporting whether an event had occurred more than once, and hence a distinction between the effect of a single event trauma and repetitive traumas could not have been made.
The low reliability in the attachment measure is an important limitation, and future research ought to replicate the study using validated measurements of adolescent attachment. Moreover, the existence of confounders (e.g. negative affectivity influencing self-reported traumas) is a possibility that might impact the relationships found between attachment styles, events, and PTSD. Despite the limitations, the present paper has several strengths: it is based on representative sample studies from different countries using the same measures, and it reveals important correlations between exposure to potentially traumatic events, PTSD and attachment. Also it identifies cross cultural variation relevant to prevention, intervention, and future research.
